INTRODUCTION
The volume of marine ice sheets depends on the ice thickness H at the grounding line. Taking H as the boundary value, inland ice thickness evolves such that the surface slope can drive an ice flow sufficient to drain the total accumulation. This view holds for a simple steady state, an isotropic rheology and a frozen bed, in particular. In general, basal melting due to a geothermal heat flux and a transient occurrence of water at the ice-sheet base makes the system more difficult to understand. Ice shelves contribute a buttressing effect as a result of lateral shear forces at their margins. By exerting a back-stress, the ice shelf's geometry and shape codetermine the thickness and position of the grounding line (e.g. Dupont and Alley, 2005) .
As early as 1978 Mercer drew attention to the 'threat of disaster', a possible collapse of the West Antarctic ice sheet following a climate-induced disintegration of the hitherto buttressing ice shelves (Mercer, 1978) . A first hint was measured after the disintegration of the Larsen B ice shelf. Scambos and others (2004) reported further retreat of the grounding line after the break-up in 2002. Similarly, Pine Island Glacier (PIG) showed retreat of the grounding line together with upstream thinning and increasing balance velocities (Payne and others, 2004) . PIG did not yet disintegrate, but was exposed to high ocean-induced melt rates causing the thinning of its floating part. Subsequent heave from a sill led to a reduction in basal stresses and decreased buttressing.
Hydrographic conditions in the Amundsen Sea reveal relatively warm water masses (Hellmer and others, 1998) which are held to favour further extensive melting in the PIG area (Thoma and others, 2006) . Anticipated melt rates of 33 m a -1 (Jacobs and others, 2011) would lead to further retreat of the grounding line and, due to an inland-sloping bedrock, could initiate a substantial loss of grounded ice (Payne and others, 2004) .
To quantify ice-volume changes and grounding-line migrations, we apply the dynamic three-dimensional (3-D) ice-sheet/ice-shelf model RIMBAY (Revised Ice sheet Model Based on frAnk pattYn; Thoma and others, 2010a ) to a regular model domain, in the first instance. The model is forced by surface accumulation and by basal melting in the floating part. We perform time-dependent simulations in order to investigate volume changes relevant to sea-level changes. Starting at steady state, the system's reaction after 1000 years of constant melt rates is monitored. Thus, we prescribe evenly distributed melting as well as spatially varying melt rates derived from our ocean circulation model ROMBAX (Revisited Ocean Model based on Bryan And CoX; Thoma and others, 2006) . The latter is not fully coupled over the whole model period, but is invoked for 3 years to simulate basal melting according to the initial iceshelf draft. Here our focus is on the effect of distributed melting on the 3-D figure of our ice compartment. The mode of operation using RIMBAY and ROMBAX as a coupled model is described by Thoma and others (2010a) .
THE ICE MODEL
Our 3-D ice-sheet/ice-shelf model RIMBAY is based on the dynamic-thermodynamic model constructed by Pattyn (2003) . A later version of RIMBAY is described by Thoma possible if our ice shelf were exposed to a sufficiently high melt rate.
Still, OceanA and OceanB do not simulate the case of an intrusion of warm water masses onto the continental shelf like those reported for the eastern Amundsen Sea by Jenkins and others (2010) . Here water as warm as +18C comes into contact with the floating glacier, causing melt rates higher than 30 m a -1 near the grounding line (Payne and others, 2007; Jacobs and others, 2011) .
On the other side of the Antarctic Peninsula, the coastal current reaches temperatures of +0.758C at the continentalshelf break off Kapp Norvegia (Fahrbach and others, 2004) . If these water masses at intermediate depth flushed the Filchner Trough and partially the cavity of the Filchner Ice Shelf, they could also cause high melting.
Our ocean model experiment OceanA yields a mean melt rate of 0.35 m a -1 which is in good agreement with 0.32 m a -1 from Hellmer (2004) for the Filchner Ice Shelf. Rates of this magnitude seem not to harm our model ice sheet, but if water masses of higher temperature entered the cavity, average melt rates as high as in scenario Melt20 would be possible. Hellmer (2004) presented such presentday values for the Getz Ice Shelf, as well as for the ice shelves of the eastern Weddell Sea. Our results imply that if this is the case for large ice shelves like Filchner and Ronne, the anticipated ice-volume loss in grounded areas would contribute substantially to sea-level rises. This might happen even on timescales less than 1000 years.
Melt-rate outcomes of ROMBAX show a large variability in magnitude and horizontal distribution. This even holds for our regularly shaped model domain. If applied as a boundary condition to an ice-shelf base, they will influence the ice thickness in both horizontal directions. This implies that simple parameterizations of basal melt rates (e.g. with respect to offshore ocean temperatures) could lead to misinterpreted ice-thickness distributions.
The model results shown demonstrate the possible suitability of the coupled model for application with real topography. Hence, favoured regions of the Antarctic continent can be simulated now, with a special emphasis on their vulnerability to increasing ocean temperatures. To quantify such scenarios in further studies, we aim to apply our coupled model to the Filchner Ice Shelf in the Weddell Sea, and Pine Island Glacier in the Amundsen Sea, including their inland drainage basins.
